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PREFACE

This report is prepared under zuidance contained in the Recommended Guide~
lines for Safety Inspection of Dams, for Phase I Investigations. Copies

of these guidelines may be obtained from the Office of Chief of Engineers,
washington, D.C. 20314, The purpose of a Phase 1 investigation is to ident-
ify expeditiously those dams which may pose hazards to human life or property.
The assessment of the general condition of the dam is based upon available
data and visual inspections. Detailed investigations, tésting, and detailed
computational evaluations are beyond the scope of a Phagse I investigation;
however, the investigation is interded to identify any need for such studies.

In reviewing this report, it should be realized that the reported condition
of the dam is bascd on observations of field conditions at the time of in-
spection. along with data available to the inspection team. In cases where
the reservoir was lowered or drained prior to inspection, such action, while
improving the stability and safety of the lam, remnoves the normal load on
the structure and may obscure certain conditions which might otherwise be
detectable if inspected under the normal operating environment of the

structure.

It is important to note that the condition of a dam depends on numerous and
constantly changing internal and external conditions, and is evolutionary in
nature. It would be incorrect to assume that the present condition of the
dam will continue to represent the condition of the dam at some point in the
future. Only through frequent inspections can unsafe conditions be detected
and only through continued care and maintenance can these conditions be

prevented or corrected.

Phase I inspections are not intended to provide detailed hydrologic and
hydraulic analyses. In accordance with the established Guidelines, the
spillway design flood is based on the estimated "Probable Maximum Flood"
for the region (greatest reasonable possible storm runoff), or fractions
thereof. The spillway design flood provides a measure of relative spill-
way capacity and serves as an aid in determining the need for more detailed
hydrologic and hydraulic studies, considering the size of the dam, its
general condition and the downstream damage potential.
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PHASE T INSPECTION REPORT
 NATIONAL DAM INSPECTION PROGRAM

BRIEF ASSESSMENT OF GENERAL CONDITIONS

| AND
RECOMMENDED ACTION

Name of Dam: . Glenwood Lake Dam
NDI ID No. PA-00327
DER ID No. 35-143

Size: Small (15 feet high; 76 acre-feet)

Hazard Classification: High

Qwner: Pennsylvania Department of
General Services (DGS)
2221 Forster Street
Harrisburg, Pennsylvania 17125

State Located: Pennsylvania
County Loéated: Lackawanna
Stream: Covey Creek

Date of Inspection: December 9, 1380

,/:xBased on visual inspection, past performance, field surveys and calcula-

tions, Glenwood Lake Dam is judged to be in poor condition. The recommended
Spillway Design Flood (SDF) for the size (small) and hazard classification
(high) of the dam is between the one-half Probable Maximum Flood (1/2 PMF)
and the full PMF. Based on the small size and storage capacity, it is
judged that the SDF of 1/2 PMF is appropriate for the Glenwood Lake Dam.
Under the present conditions, the spiliway will pass approximately 10 per-
cent of the PMF without overtopping the dam. Overtopping depths of 1.1

feet and 2.12 feet were calculated for flood magnitudes of 20% and 50% of
the PMF, respectively. It was judged that the dam will begin to fail under
an overtopping depth of one-foot. Because the present spillway capacity
would not pass the SDF without overtopping the dam and failure of the dam
would increase the downstream hazard to 1ife and property, the spillway is
rated as seriously inadequate and the dam is rated as unsafe, non-emergency.

The facility is not properly maintained, as evidenced by the extensive
growth of trees on the embankment and the condition of the outlet works

valve pit.
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There is no warning system and evacuation plan in effect at the présent

’ t'ime.N

. The following investigations and remedial measures are recommended for
immediate implementation by the owner:

T (1) Engage a Professional Engineer, experienced in the design and con-
struction of dams, to perform additional hydrologic and hydraulic
analysis to more accurately ascertain the present spillway capacity.

to upgrade the present spillway capacity to the required Spillway
Design Flood.

(2) Remove trees and brush from the crest and slopes of the embankment,
2 under the supervision of a Professional Engineer. The trash inside
: the ice house foundation walls should be removed to avoid attracting

rodents.

f (3) Periodically measure the rate and clarity of the seepage at the toe
- of the dam and observe the condition of the unprotected upstream
slope that is susceptible to erosion by wave action. Take appro-
priate action as necessary.

e

(4) Make necessary wall repairs at the outlet works valve pit, furnish
a wheel for the upstream 8-inch gate valve and provide a hatch and
lock to secure the facility against unauthorized operation of the
valves. If there are no intake control facilities for the outlet
pipe, such facilities should be provided to eliminate the constant
reservoir pressure on the pipe.

In addition, it is recommended that the owner take the following pre-
: cautionary operational and maintenance measures:

k

(1) Develop a detailed emergency operation procedure and warning system
to facilitate timely and orderly evacuation of the downstream popu-

e

% Tation if any hazardous conditions at the dam are observed.

3 (2) When warnings of a storm of major proportions are given by the
i National Weather Service, activate the emergency operating and
£ ) warning system procedures.

(3) After satisfactory implementation of the remedial measures resulting
from the recommenaed additional investigations, institute a formal
' - inspection and maintenance program for th“e dam. As presently re-
! quired by the Bureau of Dams and Waterwa, Management of PENNDER,
the program shall include an annual inspection of the dam by a

As ‘a result of the analysis, implement the necessary remedial measures
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GLENWOOD_LAKE DAM
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Professional Engineer, experienced in the design and construction

of dams. Deficiencies found during annual inspections should be

remedied as necessary.
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PHASE 1 INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

GLENWOOD LAKE DAM
NDl# PA-00327, PENNDER # 35-143

SECTION 1
GENERAL INFORMATION

1.1 Authority.

The Dam Inspection Act, Public Law 92-367, authorized the Secretary of
the Army, through the Corps of &ngineers, to initiate a program of inspec-

tion of dams throughout the United States.

1.2 Purpose.

The purposeris to determine if the dam constitutes a hazard to human
1ife or property.

1.3 Description of Project.

a. Dam and Appurtenances.
a maximum height of 15 feet and a total length of 436 feet (excluding
The

spillway). The right end of the dam terminates in an earth abutment.

left end of the dam teriinates at a dry stone masonry wall on the right
side of the spillway. The spillway is a 20-foot long broad crested con-
crete weir, 1-foot wide along its crest with a 1 on 5 upstream slope for
3.8 feet. On the downstream side, the spillway has a vertical drop of 0.4-
foot to the excavated bedrock outlet channel. The bedrock channel extends
about 50 feet downstream, dropping approximately 3 feet. Downstream of
this, for a distance of 40 feet, the channel bottom contains large bouiders
that act as energy dissipators. The left wall of the spillway is steep
excavated slopes, about 7 feet high, in hard massive sandstone. The out-
Tet works consist of an 8-inch diameter cast iron pipe (CIP) controlled by
two 8-inch diameter gate valves at the downstream end. The upstream valve
had no control wheel and was open. The downstream valve was closed and
its control wheel turned easily. The valves are enclosed in dry stone
masonry and cinder block outlet structure (3.8'W x 10.2'L x 5.5'H) with an
8-inch concrete roof slab., Leakage through the walls and floor was about
1/4 GPM. This water discharged into an underground 18" CMP that terminates
about 90 feet downstream in the natural stream channel (see Exhibit A-1,
Appendix A). The intake facilities were underwater and their construction
or condition could not be verified. The foundation walls of an c1d ice
house built into the downstream slope on the right side of the dam are
still standing. There is no evidence of any seepage or instability of
these walls that could affect the safety of the dam.

Glenwood Dam is an earthfill structure with

3
3
-
K

=
k3

e e llcid

e hilibud g e

il oA e i i

ddarktiteg ot

o b T il 42 4 o




b. Location: The dam is situated on Covey Creek, a branch of Spring
Brook, in Moosic Borough, Lackawanna County, Pennsylvania. The dam's
location is approximately 1.5 miles east of the intersection of U.5. Route
11 and PA Route 502. The dam is shown on the Avoca USGS 7.5 Minute Quad-
rangle Map at latitudz 41°-20'-59" and longitude 750.42'<15", A Locatton

Map is shown in Exhibit E-1.

c. Size Classification: Small (15 feet hiah, 76-acre-feet).

d. Hazard Classification: High (see paragraph 3.le).

e. Ownership: Pennsylvania Department of General Services (DGS)
2221 Forster Street, Harrisburg, Pennsylvania 17125.

f. Purpose of Dam: Recreation.

g. Design and Construction History: A local resident reports the
dam was built about 50 years ago by the DeFazio family for harvesting of
ice and later was used for recreation purposes by the Defazio family. In
the late 1970's, the dam and adjoining land was purchased by DGS for a
proposed county prison site. There are no design or construction drawings
a?d no records of inspection by any public agency until the present inspec-
tion.

h. Normal Operational Procedure: The pool is maintained at the
spillway crest elevation with excess inflow discharging over the spili-
way into Covey Creek, a tributary of Spring Brook. The outlet works were
closed on the day of the inspection and the downstream 8-inch gate valve
operated easily. The location and construction of the intake facility
for the outiet works were not visible and could not be verificed.

1.4 Pertinent Data.

a. Drainage Area (Square Miles): 2,57
b. Discharge at Damsite (cfs):
Maximum known flood at damsite Unknown
Outlet works at minimum pool elevation
Design Unavailable
Computed 5
Spillway capacity, prior to overtopping
Design Unknown
Existing conditions 450
c. Elevation (feet above msl): Sce paragraph 3.la for datum.
Top of Dam
Design Conditiuns (top of dam) Unknown
Existing Conditions (lowest point) 759.2
Maximum Pool
Design Conditions Unknown

Existing Conditions 759.2
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Elevation (feet above ms1)
ol (spillway crest)

Upstream Invert outlet works (underwater)

Downstream Invert outlet works
Streambed at end of outlet drain

Reservoir Length (feet):
ormal Poo

Maximum Pool

Storage (acre-feet):
Maximum Poo!l
Design Conditions
Existing Conditions

Reservoir Surface (acres):
Normal Pool
Maximum Pool
Design Conditions
Existing Conditions

Dam:
Type
Length, excluding spillway (feet)
Maximum Height (feet)
Design Conditions
Existing Conditions
Top Width ?feet)
Design Conditions
Existing Conditions
Side Slopes
Upstream
Design Conditions
Existing Conditions
Downstream
Design Conditions
Existing Conditions
Zoning
Cut-off
Impervious Core
Grout Curtain

Diversion and Regulating Tunnel:

Spillway:
Type

Length of Weir (feet)
Crest Elevation (feet above msl)

Upstream Channel in earth, length (feet)
Downstream Channel in bedrock, length (feet)

754.6
Unknown
744.2
740.0

900
950

Unknown
76

9.2

Unknown
15.5

Earthfill
436

Unknown
15

Unknown
Varies 10 to 42

Unknown
Vary 1.67H:1V to 2.0H:1V

Unknown
Vary 1.64H:1V to 2.64H:1V
Unknown
Unknown
Unknown
Unknown

None

Uncontrolled broad
crested, concrete

weir with vertical
0.4' drop on excavated
bedrock.

20
754.6
13
50
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J. Outlet Works:

ype
Length (feet) ‘
Closure and Regulating Facilities
At upstream intake
At downstream outlet
Structure

Access

8" dia. CiP
Unknown

Unknown

Two 8" gate valves
Dry stone 3 cinder
block box (3.8'W x
10.2'L »x 5.5'H)
Opening in top of
box (2.3'W x 2.5'L)

3
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“{ENGINEERING. DATA

De;ignl V

There is novavailab1e information relative to the design of the dam,

‘2.2 ‘Construction Records. .

There are no construction records. A local resident reported that :

the dam was built about 50 years ago. =

2.3 Operation. 5%
There are no records of operational history. o

2.4 QOther Investigations. 4

No other documented investigations were available for yuse in evalua- %g

tirg the dam. x|

2.5 Evaluation. 4

a. Availability of Data: There are no plans or other information
available on the design and construction of the dam.

b. Adequacy: In the absence of design plans, specifications, or
construction records, assessment of the dam and its safety must be based ‘
on the visual inspection and the hydrologic and hydraulic analysis pre- |
sented in Section 5.
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SECTION 3
VISUAL INSPECTION

3,1 Observations. - -

‘a. General: The overall appearance of the dam is very poor. -The
locations of observed deficiencies are shown on the General Plan presented
in Exhibit A-1, Appendix A. The profile and typical sections of the dam
are presented in Exhibits A-2, A-3, and A-4 and are based on field survey
made on the day of the inspection (12-09-80). The survey datum for this
inspection is elevation 754.6 feet above mean sea level, derived by inter-
polation of USGS contour lines for the low point on the spillway crest
(see Exhibits E-1 and A-2). Deficiencies observed during the field inspec-
tion are described below, and are illustrated in Exhibit A-1, Appendix A.
Visible features are depicted in photographs presented in Appendix C.

b. Dam: Observations made during the inspection indicate that the
earth dam is in poor condition. Virtually the entire embankment is covered
with brush and trees up to 18-inches in diameter, see photographs 1, 2, and
6, Appendix C. The upstream embankment slope varies from 1V:1.67H (1
Vertical on 1.67 Horizontal) to 1V:2H and has no riprap protection except
for some intermittent riprap on the left 90 feet of the upstream slope.

The top of the dam varies in width from 10 feet in the middle of the dam

to 27 feet wide near the right abitment and 42 feet wide near the spill-
way dry stone wall (see Exhibit A-1). The elevations of the dam crest
vary, as shown in Exhibit A-2, Appendix A. The lowest point on top of

the dam is at elevation 759.2, or 0.2-foct lower than the top of the
spillway wall. The downstream slope varies from 1V:1.64H to 1V:2.36H.

A soft, wet seepage area, about 35 feet in diameter, is located immediately

downstream of the dam between the valve pit and the spillway outlet channel.

The total seepage was about 1/4 GPM (Gallons per Minute) on the inspection
date and no accummulation of fine sediments was observed in the seepage
area. The foundation walls of an old ice house are built into the right
downstream slope ot the dam (see photograph 1, Appendix C). The ice house
walls contain an accummulation of trash (see photograph 1, Appendix C).
There is no evidence of any displacement or leakage through the walls.

c. Appurtenant Structures:

(1) Spillway: The overall appearance of the spillway is good.
The spillway is a broad crested concrete weir located on the ieft abut-
ment. It is 20.0 feet long and 1.0-foot wide at its crest and has a
1V:5H upstream slope for a distance of 3.8 feet. It has a vertical drop
of 0.4-foot on the downstream side. The right wall of the spillway is a
dry stone masonry wall with a concrete cap. The wall is 2.5 feet wide
and is 4.8 feet high at the weir (see photographs 3 and 4, Appendix ).
The upstream end of this wall is flared to a 24-foot wide approach
channel for a distance of about 13 feet. The left side of the spillway
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and the outlet channel are excavated in hard massive sandstone for a
distance of about 50 feet. In the next 40 feet downstream, the channel
bottom contains large sandstone boulders that act as energy d1ss1pators
Below this, the flow discharges into a natural wooded channel.

& (2) Outlet Works: The intake facilities of the outlet works
B are under'water and their construction or condition could not be verified.
: The outlet conduit is an 8-inch diameter cast iron pipe (CIP) with two . 5
8-inch diameter gate valves. The upstream valve was open and its opera- 3

= ting wheel was missing. The downstream valve turned easily to control .
- discharge. Both valves near the downstream toe of the embankment are -
3 enclosed in a dry stone masonry structure. The structure is 3.8' wide :
3 by 10.2' Tong by 5.5' high, with a concrete top slab (8" thick) in fair
i condition. The downstream endwall at the structure is constructed with

Toose cinder blocks and the entrance cover plate is missing. The poor

condition of this end of the outlet structure is shown in photographs 6
and 8, Appendix C. The valve pit structure is drained by an 18-inch
corrugated metal pipe (CMP) that extends underground a distance of about
90 feet to the stream channel downstream of the spillway (see Exhibit A-1
and Photograph 7). About 1/4 GPM was leaking from the outlet structure
side walls and floor.

d. Reservoir Area: The area surrounding the reservoir is gently

sloped and wooded. There is no evidence of unstable slope conditions

‘ that would affect the safety of the dam. The upper reaches of the

H drainage area are wooded with slopes up to 25 percent and contain some
coal stripped area. Two impoundments are located upstream of Glenwood
Lake Dam (see Exhibit E-1); the Covey Swamp Dam (DER ID No. 35-43) and
the Stark Dam (DER ID No. 35-41). Both dams are owned by the Pennsylvania
Gas and Water Company. A field inspection (5-7-81) of Covey Swamp Dam
revealed that its 10-foot high, 450-foot long earth embankment has been ]
breached near its center. The trapezoidal breach is 37 feet wide at 4
the top, 11 feet wide at the bottom and 10 feet deep. The spiliway on
the right abutment is a gently sloped trapezoidal channel 5 feet deep,
26 feet wide at the top and 5 to 6 feet wide at the bottom.

-R
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A field inspection of Stark Reservoir Dam revealed an earth embank-
ment about 200 feet long and 20 feet high. The dam has 2H on 1V slopes,
a top width of 7 to 8 feet and 2 feet of freeboard. A shallow, gently
sloped spillway channel is located on the left ubutment. The stone
paved spillway has a depth of 2 feet below top of dam, a bottom width
of 7.8 feet and a top width of 19 feet. The spillway was discharging k
about 300 GPM on the inspection date. The entire dam and spillway
channel are covered with brush and trees. A 12-inch diameter cast iron
pipe (CIP) outlet pipe and a 12-inch CIP supply pipe are located near
the center of the dam. Both pipes are controlled by gate valves. About
1000 feet upstream of the dam on the right abutment, a Tower level out-
fall channel discharges into a different drainage area. The trapezoidal
channel has a bottom width 5.5 to 7.5 feet, a top width of 13 to 14 feet
and is 3 feet deep. The channel bottem is 3 feet below spillway crest
and 5 feet below top of dam. On the inspection date, the channel was
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blocked by a beaver dam and only about 10 GPM was flowing in the channel.
The water company uses the reservoir orly as a reserve supply during

‘emergencies.

e. Downstféam Conditions: Downstream of the dam at a distance

- -of -about 250 feet s -an-access road culvert (4' Dia.), at 300 feet a

railroad culvert (12.5' Dia.), at 900 feet a highway box culvert (6'H x
24'W) and at 1200 feet an access road box culvert (3.8'H x 10.7'W). About
200 feet left of these two box culverts is the Continental Cigar Company
plant which employs about 70 people. Should the dam fail during working
hours at the plant, more than a few lives could be lost and severe

damages could occur. Consequently, Glenwood Lake Dam is classified as

a high hazard structure. »
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Normal Operating Procedure.

The reservoir is maintained at normal pool level with excess inflow
discharging over the spiliway into the downstream channel, The downstream
gate valve on the outlet pipe is kept closed.

4.2 Maintenance of Dam.

Maintenance of the dam by the present owner appears to be minimal and
is considered unsatisfactory. There are no records of maintenance by pre-
vious owners. The entire dam is presently covered with brush and trees.
Trash is being dumped inside the foundation walls ¢f the old ice house
built into the dam. The downstream wall of. the outlet works structure is
in disrepair and the entrance cover plate is missing.

4.3 Maintenance of Operating Facilities.

The intake facilities are underwater and their condition could not
be verified. The downstream gate valve was in good operating condition,

4.4 Warning System in Effect.

There is no emergency operation and warning system in effect.

4.5 Evaluation.

The maintenance of the dam is inadequate. The trees and brush should
be removed from the dam proper. The trash inside the ice house foundation
walls should be removed to avoid attracting rodents. The downstream wall
of the outlet structure should be repaired and the missing entrance cover
plate should be replaced. The upstream slope of the dam should be protected
with suitable riprap along the entire length of the dam. The owner should
institute regularly scheduled maintenance inspections. Findings and sub-
sequent maintenance and repair work should be documented. An emergency
warning system is necessary tc detect adverse conditions at the dam and to
prevent loss of life should the dam fail.
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SECTION 5
HYDROLUGY AND HYDRAULICS

5.1 Design Data.

There is no design'information AVai1ab1e for Glenwood Lake Dam.

5.2 Experience Data.

No records of prior flood stages or flows are available for Glen-
wood Lake Dam or Covey Creek.

5.3 Visual QObservations.

Based on the visual inspection and field survey, described in Section
3 of this report, the observations relevant to hydrology and hydraulics

are evaluated below:

a. Embankment: The present low point on top of the dam is at
elevation 759.2, or 0.2-foot below the top elevation of the spillway
endwalls. The overtopping analysis, presented in Appendix D, is based
on the top of dam profile, shown in Exhibit A-2, Appendix A.

b. Spillway: The lowest point on the spillway crest is at elevation
754.6 on the right end of the spillway. Spillway discharge computations
are based on critical depth at the spillway crest for the entire range of
discharges. Under the prevailing top of dam elevation, the spillway

discharge capacity is 450 cfs.

¢c. Outlet Works: Computations presented in Appendix D indicate that
the capacity of the 18-inch diameter CMP is adequate to convey the dis-
charges from the 8-inch diameter CIP, from the valve pit to the streambed
of Coey Creek, without flooding the valve pit. At normal pool elevation
and computed rate of flow through the outlet works is 5 cfs. The resulting
exit velocity of 2.8 feet per second, at the outlet of the 18-inch diameter
CMP, is not expected to cause detrimental erosion in the streambed.

d. Upstream Conditions: The storage effect of the two upstream
reservoirs (see paragraph 3.1d) on the peak inflow discharges into Gien-
wood Lake was accounted -for in the hydrologic and hydraulic analysis and
is presented in Appendix D, Although the Covey Swamp Dam is breached,
the trapezoidal breached section is relatively narrow and routing the flood
flows through the breached dam was therefore included in the analysis.

- e. Downstream Conditions: The effect of backwater from the railroad
culvert, Tnca;ed 300 feet downstream of the dam, is evaluated in Appendix

10
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D. The ana1ysis-1nd1cates that the backwater resulting from flood flows
of approximately 0.4 PMF would submerge the crest of the dam. For addi-
tional discussion of downstream conditions, see paragraph 3.le.

5.4 Method of Analysis.

Hydrologic and hydraulic evaluation was made in accordance with the
procedures and guidelines established by the U.S. Army Corps of Engineers,
Baltimore District, Phase 1 Safety Inspection of Dams. The analysis has
been performed utilizing the HEC-1DB program developed by the U.S. Army
Corps of Engineers, Hydrologic Engineering Center, Davis, California. A
brief description of program capabilities, as well as the input and out-
put data used specifically for this analysis, is presented In Appendix D.

5.5 Summary of Analysis.

a. Spillway Design Flood (SDF): According to criteria established
by the Office of the Chief of Engineers (OCE), the Spillway Design Flood
(SDF) for the size (small) and the hazard potential (high) of the Glen-
wood Lake Dam is between one-half Probable Maximum Flood (1/2 PMF) and
the full PMF. Based on the small size and storage capacity, the 1/2 PMF
is the selected SDF for Glenwood Lake Dam.

b. Results of Analysis: The analysis indicated that under the pre-
vailing top of dam elevations, the maximum capacity of the spillway is
450 cfs. This condition is equivalent to a flood magnitude of approxi-
mately 107 of the PMF. The peak inflow from the flood magnitude of the
full PMF and 1/2 PMF are 6680 cfs and 3290 cfs, respectively. The dam
is overtopped by 1.1 feet, 1.76 feet and 2.12 feet during peak outflow,
resulting from flood magnitudes of 20%, 40% and 50% of the PMF, respec-
tively. The duration of overtopping that corresponds to the aforemen-
tioned floods is 5.75, 9 and 9.25 hours, respectively. It was judged
that the earth embankment cannot withstand an overtopping depth of more
than one foot without failure. Breach analyses were conducted for the
flood magnitudes of 0.2 PMF, the derived minimum flood that can cause
dam failure, and for the flood magnitude of 1/2 PMF, the selected SDF.
These analyses indicate that if the railroad embankment can withstand
the dynamic forces resulting from the dam breach, the water surface at
the downstream hazard area would be raised by 1.6 feet over the flood
stage that existed just prior to the dam failure. Should the railroad
embankment fail prior to the failure of the dam, the computed rise in the
flood stage, downstream of the railroad embankment, is 3.6 feet. It is
judged that the worst damage would occur if debris from the breaching
of Glenwood Dam would block the railroad culvert, and subsequently cause
the overtopping of the railroad embankment. A1l analyzed modes of failure
raise the flood stages and the rate of flow dewnstream of the railroad
embankment. These increases in flood stages constitute a serious hazard
to property and loss of lives downstream of the dam.

5.6 Spillway Adequacy.

Because the present spillway capacity would not pass the SDF without
overtopping the dam and failure of the dam would increase the downstream
hazard to 1ife and property, the spillway is rated as seriously inadequate.

11




SECTION 6
EVALUATION OF STRUCTURAL STABILITY

6.1 Visual Observations.

The visual inspection of Glenwood Lake Dam is described in Section 3.
Observations that are relevant to structural stability of the dam and the
appurtenant structures are evaluated below:

a. Embankment: Field surveys indicate that the slopes of the dam
are relatively steep in the vicinity of the outlet works (1.64H on 1V).
There is no riprap protection on the upstream slope other than .scattered
riprap between the outlet works and the spillway wall. A small seepage
(1/4 GPM) area is located below the downstream toe near the left end of
the dam (see Exhibit A-1, Appendix A)., The crest of the dam varies about
1-foot in height and the entire embankment is covered with brush and trees
up to 18-inches in diameter. Al1 of these conditions and deficiencies are
of some concern; however, there is no evidence of structural instability
of the dam. Remedial measures should be undertaken to correct the
observed deficiencies.

b. 59111wa¥: The concrete weir, the dry stone masonry wall and the
excavated bedrock channel appear to be structurally sound and in fair
condition.

c. Outlet Works: The 8-inch CIP outlet pipe and the 8-inch gate
valve at the downstream end of the valve pit appear to be in fair condi-
tion. The valve did not leak and was easy to operate. The upstream 8-inch
gate valve in the valve pit was open and its operating wheel was missing.

' The intake facilities are underwater and their construction or condition

could not be evaluated. The dry stone walls and concrete roof of the out-
Tet works structure were in fair condition. However, the downstream endwall,
constructed of loose cinder blocks, is in very poor condition (see photo-
graphs 6 and 8, Appendix C); and the entrance cover plate was missing. The
underground 18-inch CMP drain for the outlet structure appears to be in

fair condition. The total leakage through the dry stone walls and floor

of the intake structure is about 1/4 GPM and does not appear to be detri-
mental. Remedial measures should be undertaken to repair the downstream
endwall and replace the entrance cover plate. The lake should be drawn

down to inspect the intake facilities to determine if corrective measures
are required. If there are no provisions to control the flow at the intake,
such facilities should be provided. Upstream cortrol of flow through the
outlet works is required to avoid subjecting the entire length of the out-:
let pipe to the full reservoir pressure and to enable shutting off the

flow should detrimental leakage develop.
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6.2 Design and Construction Data.

There are no design or construction data available. Evaluation of
the present structural stability of the dam is based on visual inspection.

..6.3 Past Performance.

There are no available data, records or inspection reports relating
to previous structural problems, overtopping or operation of the dam.

6.4 Seismic Stability.

The dam is located in Seismic Zone 1 and may be subject to minor
dynamic forces induced by earthquakes. Normally, it can be considered
that if a aam is stable under static loading conditions, it can be assumed
safe for minor earthquake loading. Since Glenwood Lake Dam is assessed
to be statically stable, it is assumed to be capable of resisting minor
earthquake loads; however, no computations were made to evaluate this

condition.
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SECTION 7

ASSESSMENT AND RECOMMENDATIONS FOR REMEDIAL MEASURES

7.1 Dam Assessment.

a. Safety:

(1) Based on visual inspection, past performance, field surveys
and calculations, Glenwood Lake Dam is jud?ed to be in poor condition.

The recommended Spillway Design Flood (SOF

for the size (small) and hazard

classification (high) of the dam is between the one-half Probable Maximum

Flood (1/2 PMF) and the full PMF,

Based on the small size and storage

capacity, it is judged that the SDF of 1/2 PMF is appropriate for the
Glenwood Lake Dam. Under the present conditions, the spillway will pass
approximately 10 percent of the PMF without overtopping the dam. Over-
topping depths of 1.1 feet and 2.12 feet were calculated for flood magni-
tudes of 20% and 50% of the PMF, respectively., It was judged that the dam
will begin to fail under an overtopping depth of one-foot. Because the
present spillway capacity would not pass the SDF without overtopping the dam
and failure of the damn would increase the downstream hazard to 1ife and
property, the spillway is rated as seriously inadequate and the dam is

rated as unsafe, non-emeryency.

(2) A summary of the features and observed deficiencies is listed

below:

Feature and Locition

Embankment

Below tue, at left end
of dam

Outlet Works

Observed Deficiencias

Brush and trees up to 18-inch diameter
on crest, slopes and toe of dam. Ice
house foundation walls contain trash
that may attract rodents.

P soft, wet seepage area. Estimated
discharge 1/4 GPM,

Poorly constructed downstream wall of

the valve pit. Missing wheel on one

nf the two operating 8-inch outlet valves.
Missing entrance cover plate. No evidence
of intake control facilities. Outlet pipe
under constant reservoir pressure.

(3) The facility is not properly maintained, as evidenced by the
extensive growth of trees on the embankment and the qond1tion of the

outlet works valve pit.
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(4) There is no warning system or evacuation plan in effect
at the present time.

b. Adequacy of Information: There is no information available on
the design, construction or past operation and maintenance of the dam.
Data collected by survey, visual inspection and computations performed as
part of this study are sufficient for Phase 1 dam safety assessment.

¢. Urgency: The recomnendations in paragraph 7.2 should be imple-
mented immediately.

d. Necessity for Further Investigations: In order to accomplish
some of the remedial measures outlined in Paragraph 7.2, further nvesti-
gations ' a Professional Engineer, experiernced iu the des1gn and construc-

tion of dams will be necessary.

7.2 Recommendations and Remedial Measures.

a. The following investigations and remedial measures are recommended
for immediate implementation by the owner:

(1) Engage a Professional Engineer, experienced in the design
and construction of dams, to perform additional hydrologic and hydraulic
analysis to more accurately ascertain the present spillway capacity. As
a result of the analysis, implement the necessary remedial measures to

upgrade the present spillway capacity to the required Spillway Design Flood.

(2) Remove trees and brush from the crest and slopes of the
embankment, under the supervision of a Professional Engineer. The trash
inside the ice house foundation walls should be vemoved to avoid attract-

ing rodents.

(3) Periodically measure the rate and clarity of the seepage at
the toe of the dam and observe the condition of the unprotected upstream
slope that is susceptible to erosion by wave action. Take appropriate
action as necessary.

(4) Make necessary repairs to the downstream wall of the outlet
warks valve pit, furnish a wheel for the 8-inch upstream gate valve and
provide a hatch and lock to secure the facility against unauthorized
operation of the valves. If there are no intake control facilities for
the outlet pipe, such facilities should be provided to eliminate the con-
stant reservoir pressure on the pipe.

b. In addition, it is recommended that the owner take the following
precautionary operational and maintenance measures:

(1) Develop a detailed emergency operation procedure and warning
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system to facilitate timely and orderly evacuation of the downstream
population if any hazardous conditons at the dam are observed.

(2) When warnings of a storm of major porportions are given by
the National Weather Service, activate the emergency operating and warning
system procedures.

(3) After satisfactory implementation of the remedial measures
resulting from the recommended additional investigations, institute a
formal inspection and maintenance program for the dam. As presently
required by the Bureau of Dams and Waterway Management of PENNDER, the
program shall include an annual inspection of the dam by a Professional
Engineer, expericaced in the design and construction of dams. Deficien-
cies found during annual inspections should be remedied a. necessary.
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APPENDIX A
VISUAL INSPECTION - CHECKLIST AND FIELD SKETCHES
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CHECK LIST NDI 1D # _PA-00327

HYDROLOGIC AND HYDRAULIC PENNDER (D # _35-143
"ENGINEERING DATA | ST

SI1ZE OF DRAINAGE AREA: 2.57 square miles

;
ik ! : | L i o .A.n'z et T P A O b AT gl
ol o ki, et bt il i b ks s tiLied:

ool S

ELEVATION TOP NORMAL POOL: _754.6 __ STORAGE CAPACITY _20 acre-feet

ELEVATION TOP FLOOD CONTROL POOL. _N.A. __ STORAGE CAPACITY. _N.A.

ELEVATION MAXIMUM DESIGN POOL Unknown _ STORAGE CAPACITY. _Unknoun

i ELEVATION TOPDAM: __759.2 _ STORAGE CAPACITY: 76 acre-feet 3
SPILLWAY DATA :
E] CREST ELEVATION; __759.2 feet i
k TYPE: _Broad crested concrete weir %

CREST LENGTH: 20.0 feet

CHANNEL LENGTH: Approximately 50 feet
left abutment

SPILLOVER LOCATION:
NUMBER AND TYPE OF GATES: ___None

OUTLET WORKS

TYPE:
LOCATION: Approximately 90 feet right of spillway wall i

ik, "'L‘"M"‘“‘ S8 b ko3 o s, o B ok

8" Cast Iron Pipe

sl

ENTRANCE INVERTS; ___Unknown

EXIT INVERTS: 744.2 feet
EMERGENCY DRAWDOWN FACILITIES: _8" gate valve at outlet end

HYDROMETEOROLOGICAL GAGES
Typg __ MNone

3 LOCATION: None

1

RECORDs; _None

: MAXIMUM NON-DAMAGING DISCHARGE: 450 cfs

PAGE S OF §
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QUTLET OF 18" CMP DRAIN FROM VALVE PIT
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INSIDE VIEW OF VALVE PIT SHOWING 8° GATE VALVE
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APPENDIX D

HYOROLOGY AND HYDRAULICS

i bt e bkl

3
-3
P
3




SUMMARY DESCRIPTION
OoF
FLOOD HYDROGRAPH PACKAGE (HLEC-1)
DAM SATETY INVESTIGATIONS

The hydrologic¢ und hydraulic cvaluation for this inspeg
tion report hus employed computer technigues using the Corps
of Cngincers computer program identified as the Flood Hydro-
graph Package (HEC-1) Dam Safety Version.

The program has been designed to enable the user to perform
two basic types of hydrologic analyses: (1) the evaluation of
the over-topping potential of the dam, und (2) estimate the
downstrcam hydrologic-hydraulic consequences resulting fronm
assumed structural failures of the dam. A brief summary of
the computation procedures typically used in the dam over-
topping analysis is shown below.

- Development of an inflow hydrograph to the reservoir.

- Routing of the inflow hydrograph(s) through the reser-
voir to determine if the event(s) analyzed would over-
top the dam.

- Routing of the scutflow hydrograph(s) of the reservoir
to desired downstream locations. The results provide
the peak discharge, time of the pecak discharge and
maximum stage of each routed hydrograph at the outlet
of the reach.

The output data provided by this program permits the com-
parison of downstream conditions just prior to a breach failure
with that after a breach failure and the determination as to
whether or not there is a significant incrcase in the hazard
to loss of 1life as a result of such a fuilure.

The results of the studies conducted for this report are
presented in Section 5.

For detailed information regarding this program, refer to
the Users Manual for the Flood Hydrograph Package (HEC-1), Dam
Safety Investigations prepaved by the Hydrologic Engineering
Center, U.S. Army Corps of Engincers, bavis, California.
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- GEO-TECHNICAL SERVICES
Consulting Enginecrs & Geologists
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GLENWOOD LAKE DAM

APPENDIX F
GEOLOGY

The Glenwood Lake Dam and reservoir area are located on the eastern
edge of the Northern Anthracite Field of the Ridge and Valley Physiographic
Province. Deposits of glacial drift of variable thickness cover the entire
area. The drift was deposited by the Wisconsin Ice Sheet during the Pleisto-
cene period of geologic time.

The glacial drift is composed primari;y of till which is a reddish brown,
unsorted, compact mixture of clay, silt, sand, gravel, and cobbles with
occasional boulder size pieces. The stone pieces are sub-angular to rounded
and consist mainly of sandstone and siltstone derived from the Catskill Forma-
tion, the dominant rock formation surr0unding the coal field on the north,
east and west. The clay content and compact nature of the till makes it a
relatively impervious soil type.

Some deposits of glacial outwash,moraines and Kame terraces are also
found in the area. These deposits are composed of loose, poorly sorted to
stratified deposits of silt, sand and gravel. The Kame and outwash deposits
are generally very pervious and variable in thickness. In some areas, glacial
scouring has resulted in buried valleys filled with glacial sediments.

Other loose pervious soils in the area are the recent deposits of
alluvial silt, sand, and gravel with some clay. These soils are localized
and limited to streambeds and flood plain areas. The flat, marshy area
northeast of the lake contains such alluvial deposits.

The bedrock underlying the entire dam and reservoir area is the Potts-
ville Formation of the Pennsylvanian age. The Pottsville strata generally
consists of gray sandstone and conglomerate with a few thin coal sear and
some gray and brown shale and siltstone layers. The conglomeratic lay..rs
are the dominant lithology and exposures of this rock type are located on
the left abutment and in the spillway channel (strike N 10°E, Dip 5° SW).
Underlying the Pottsville Formation is the Post-Pottsville Formation which

contains many thick mineable coal seams.
The major structural feature of the area is the Wyoming Syncline. The

Syncline strikes N 50° E and dips range from 0 - 40°. The dam and reservoir
site are located on the eastern limb of this syncline.

Fef.: Ground Water of Jortheastern Pennsylvania, Stanley W, Lehman,
1937; Bulletin W-4, Pennsylvantia Geolrgic Survey.
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